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(54) HEAT-DEVELOPABLE RECORDING MATERIAL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat-developable recording 
material high in Dmax and sensitivity, enhanced enough in contrast, small 
in photographic performance due to fluctuation of development conditions 
and superior in effect of restraining dependence on development 
conditions. 

SOLUTION: This heat-developable recording material has at least one 
image forming layer and contains an organic silver salt and a reducing 
agent and a compound represented by general formula I in which Z is an 
aromatic or heterocyclic or amino group; M is an H or silver or alkaline 
earth metal atom; (m) is 1 or 2, and it is 1 when M is a univalent atom, 
and it is 2 when M is a divalent atom; (n) is 0 or 1; and each of R1 and R2 
is, independently, an H atom or a substituent and each may combine with 
Z to form a cyclic structure. 
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£ft5$8->*TA (Thermally Processed Silver Syste 
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#£ti£7i-/Pg, -j-7^/H, 7yhy/ug&£*^ 
ZT«^£}x5^7ngtgi LTI4, 
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^--/Ug, 7^3-^Ag, 7y-/Ug, ^7nilg, 4 
Wb^tbfdt^^-^tr^xo^S (^x.[it°y 

*&) , T-Wl'l, 7^ndr->^;i/^-/ug^ 7 y 
^v'^/l'tf'—ylxg, TJ/Uv^^/l'g^ #/1^3rv/g£ 
fctetCOffi, */U$^g % 7>V-fc=.jVl) )V/<^y ;V&, 
7 is/VjjjVA^j A-g v 7,;V7 7 ^ iX^fsiVA^y ;V 

g, iuv^/y;vm, xt-^-y-y/ug, ^3-y-^^g, 

->7/g, ^7->77FS, J 7?-*y7 
7hg, f-^/l^^-fA-g, t Kndf-i/g, 7/U3^f 
->g (xf-|/y^-dr->Sf > t<(47otW^-^->S^ 
{i^S^igL^tfg^-atf) , 7y-;^dr->S, 
nH^i/g, 7yfr**^y& s (7/U=i *-><b L < (4 
7y— */l-/K^yP^-dr->S, ^/U/^^^f/U^- 

7y-/K 4/c(4^td^) 75 N-mk<D&& 

M^Tvmm. 7y^7^ym, *JV*y7* Kg, ^ 
y-f Kg, WW Kg, 5 Kg, (7/U=i3r^ 
L< I47y-^=3rv) */U#n/P7 5yg, ^yU7r 
^-r^7$/g, ir^/u^vKg, f-^-fe^^/w:^ 
Kg, tK7^/S, 7$v ; /g, 4l©7y^t 
g, ^-^^-C^7$/g, (7^^tL<l47y- 
/U) 7sjvfc=.)\stpvy Kg, T^l/^-f Kg, 7'>/l/ 
^^77^^/^!, - hag, 7i/W*7hg, 

(7^dr/U, 7y-^, J/;ttATu|) (7 
;w= 3 f/w^/ti47y-yi') ^^^^/pg, (7^/1-3; 
(47y-;w) X/U7^-/Pg, ^/U*g*fctt-e©Jg % 
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/-/HI, 7*77-/1-^ -<y**iJ-/-/HI, 77 
✓-/HR. 7 7^77-/i-9t e"y^y«, fc°y77y 
&, ey$-7ygt t7^>S, M7S>y«, 77-7 20 
7/-/HB, -<y7777^ ^y/ft7iyl v y 

7 K-/m, -r 777-^s, ^yyy 577-/^ 

^77 by ^77^drf-7-;U^ -<y7 

777-^a, *yyy^ ^y^yyyf, 7y*7 

] )>m. 7t7i»m, 7-<77777g, #/W<y*- 

/V'S, 77y-77gt foyyf, fny^ygt t°7 

yyym, twy-yvgt -r$77yygt y**v 
y-yygt t°-<y-7ypL t°^777St 7*i77y 
at, *^*yyai, 77-77H, ^7Kyy», -rv-r 

7Ky7S, ^<77777y7^, -<77t°-<y-77 30 

at* 7x;Hyyf, 7^/7777^, ty^h^f 

7^ N 7.7-77^ $ Kj|4if*!*tf btLSo ^<Doh7 

777^711, IfB-zUf, ^<77777S> 
-<77777:n7^ 77K-^S, tfny^ygR, f 

-<y-yyit */u*yy&, tw-yygt, fr/-^ 

S> 77 7-/HI, fy-77g, ^77^577-/1- 
SR, 77 77^, 7 y Ky 7§ N -<7 

7777y7g, -<77't°^y77S > 7^7 7777 

[0 0 2 4] Z^*#Uai, fo^VMi-rn^S^St 40 

7jgi\ B*'bL<H:IHift©7/V'^/H£ (^J7(4V7 
n-7otVl-l£ % n-T'f/l'l, -7? n-sdf -7/1- 
& 3-fc KDdf77ntVuS > kKnt^f/uS, 
7/- 7^7 5/^7/1^ -<y-7/Pg, t-77/wg, 

/i-y-7 y y fvi-g, y 7 y^^^^yry y 

t*7 (i^^y^^) 7 7vl, y7i-;vyf 
, l^t)L<iiM1^7;u7-/wS (#J7 



#Pj§¥ 11-14 9 13 6 
6 

U7/Utn-2-y F^y^W-zl/t-^S, 2, 2 

- 7-77 y if-zi/g, 2 - 77 y - 2 - y h *y;&/i-# 
L<(iiig^©7y-^s > -.foii 1 7 

7/1-11, 7/W3 *y*/l/sK=/l/S, 7y-/^dr7*/U 
tfx/i'S, 7J/W^7/l<g, #/U#**yg$fcfi-?:<D 

^tU^HL 7^7^-f/i-g, 77 yg, 77*/^ 
*y/y&, t Kodf-yg, 7/1-3*71 (flUtfy h7 

x b df- 7 7 7> Kr * y * 7« 

<?) . 7y-/^^7S > ^folt*^ 77/1-7 
*7g, 7 5yS, (7/l-dr/W, 7D-/K ttcft^T 
°m) (^7«7y7/77 5yS, -7x7/1-7 

$yg, -77^/77 5 yg, -7-<7-7/i-7^yS x -77 
7ntV77 5 /»<tW , 7-7/1-7 5 
yg (^J7«-<7X75 Kg, 7ir h75 K£ft£) , 
x;u^y7$ KS (M7li-<7Xx^*77 5 K** 
if) , 7 7-f KS, 7^7-7 7-f KS (0i|7iix^/^7 
7 77 KSfc£) , 7 5 KS, (7/U3dr>>t l< (47 
y-/l-7 :J r-7) */U#7;l/7;7l, 7/1/7/^^7 
5yg, -fe5 7J/W^7K£, W^/^-yh'S, t 
K7-7VS, 4|5:W77^x7S, 7^7^7/77 5 y 
(7/l-^/l-tL<l47y-/l-) 7/^x^-71/^ K 
S, 7-7/1-777 KS, 7-7/1-^/1-77^7/1-7 $y 
S, =hoi, y/i-*7hS, (7/l-df/i- s 7D-/K 

^/ci4-^7dii) mta^f-A^-tmttin . 

(7/1-7/1-^^(47 y-/W) ^/l-^x/WS, 
fcli^Olg, 7/l-7 7 ; E-l'/l-S, 7 7/l-7;U7 7 ; E--l'/l- 

S (^7(4 h y y ^/i--7 y ^sft if) in&fimf hh 

[0 0 2 5] $6lC»*L<ttl*tU<ttjWI*©7 
/1-7/l-S, S^tL<(4*l^(D7y-/uS > 
<(4«ifi^©-7oSS, ^n^7lf ( 7-7/l-S, 7 
/l-3df7*/l-#x^S > 7y-/l-77-77/l-*'x/US, 
7J/W^7/US N */^dr7g4fc(4^(Dlg, tKo* 
7S, 7/1-3 dri/g s 7y-/l-^7S, ^7aJi^dr 
7S % 7 5 yg, (7/l-=Sr/U, 7y-/K Jfelj^fo 

1) 7$ys, ryyi-r^ys, a/ufcyrs K*, ^ 
7-f KS, f-7-7 77 KX, -f 5 KS, (7*3*->fc 
L<(47y-/l-77-7) 7/U*'=./77$yS, x^n 
X. y/i-7J7NS, (7/1-7/u, ry-;K tfctt^r 
of) (7^7/W*/c(47y-/l-) 7/77nx;U 

9, Wcff*L<li, J*ft**0 3J»e>3 0©8lT©a, 
SP*>, 7/i-7/l-S > 7y-/l-S, -^7nSS> Aoy> 
Iljl7s 7->/H, 7/1-3 drv-Tj^TKx/ug^ fifl,/<*j( 
;Ug, */l/sJ?*'7S4fctt-t©ifi, tKn^-7S, 7/1- 
=>7-7S, 7 5 7S, (7/I-7/1-, 7y-/K Sfctt's 
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S, f> M K£, 7*7 i^f KS, -f 5 K£, = h b 
S> ;^7J7hS> (7/l^/K 7!)-/K £fcl4^T 
of) 7*S, (7/Pdr/U^/c(47y-/U) X/l>*^/U 
S, */U*£*fctt-t©& X^7 7^^S7-$>>7 
*t^L<(4, t Ko*i/i, 75/S, *fcfi*Mfc 
*ftl*»5>2 5©£AT<E>S, IP*,, 7^3^-/2, 7/W 
dfvUS, T^T^S, 7y-/U7 5/S> */Hfc 
77 5 KSt?fc5. 

[0 0 2 6] ZT*3c£ft57 5/Si LTJ?£L< 141 10 
&75/ST'fo^7 *©fi&£ t l7t#*L< (47/U^r 
/wg, 7/u^-;uS, 7/1^-/1^ 7y-4'S, 

^-y^A-xK-A-S, #/w-^^/uS % tJvi^aS, 7 

7r*'f/i'*^ : e'f;Pl > j&a^tVA'S* *3r-y-y 
A-S, ^t^-fA'S, 7*#A-/^.Y AS, tKBt 
yS, T/Wn^v'S, 7 5 /S, (7A*A% 7 JJ - 
A, *fc(4^7Bj|) 7 5 /S, 7yA7 5/S, 7 A 
777 5 KS, ?H KS, ft!)H KS, **lHr 20 
yA75/S, (7A-*A£fcte7y-A) 7A-*r.A 
1, (7A=JrA£fc(47y-A) 7A7^A-S> 7 A 

Kit. m&tL<\tmm&<D7A'*A>& g$tt< 

(4&gft<7)7A-7-A-S, gmt> L< tt*8gft©7A-* 
g$kL<(4*gft<D7y-AS, imt>L< 
tt&ltfe^'f ng|g, 77AS, 7Andfv';</A;K- 
AS, 7})— frtf */W<*>f/uS, 
*A5aS, **-y-yAS, **-y-^AS, (7A* 

A£fcf47!J— A-) 7A-*:=.AS, 30 

ifT-fc<9, fttjfJLOl, «Mtt**l.^5)3 0©6ilT 
©S, IP*>» gftt>L<f#&gft©7A*AS (#|;i{4* 
^f-/l/S, ^7AS, n-7nt°AS, n-7*7AS, 
•y? D^=Jf yA-S, 3 - t Kp+V/d fc'Ag, ^y-y 
/I'll, o-t Ko*V / <>v'A'I, t -7*7 AS, v/7 
x^/Mfvugft^) , g&fc L<t;M§g$©7A7- 

a-s, gmi>L<i4*sgft©7y-AS, gfttL<i4 

*Sl^»^TBgS, 7yAS, 7A=i3-y#A#=.A 
S, #A^7A-g, *A5AS, (7A*A£/;:t47 
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ttfc«*ftia»e> 3 0©7/^/n v 6 

[0 0 2 7] Z t LT«gftt L<I44S1^(7)7i^/U 
S, i^tKllit^f^rnfl, 
tloco^Ji^^tP^#^TB^£ % fc-B^tt 
Sife7 5 IX, *t»*L<tt«lft 
kL<fi$ig&<757:n^AS, gftt L< li&gft©^ 
fS^7oii v $>5v^ttgft7 5ySt?fc5. 

[0 0 2 8] R\ R 2 t LT#*L<tt**S-7-, ^b 
yvJS^, Hftt) L < li«g$(777A*AS, gfttL 50 



#08¥ 11-14 9 13 6 
8 

<l4*g$<7;7A7-Ag > tfttL<(4^gft(7)7y 
gfttUliMgft^TB^g, 77AS, 
-77/S, t Ko+i'S, ^ATJT'hS, (7A*As 
7'J-/K * fetter of) 7*S, (7A-*A, 7y 
-A, £7cl4^TB^) ^yS, 7 5/S, (7A-* 
A, 7JJ-/K £ fetter n 81) 75/S, t K7VV 

s, yyAg, 4^*rfe>iis. $e>ii»*t<tt, 

**JR?\ l$kL<ii$St&<D7A*Ag, gft^L 
<(4lSgmW7y-/uS, 7yAS, 77 /S, t Kb 
=Sr7S, /A#7hS, (7A*A, 7 y -A, 
^7D|) 7*S, (7A-*A, 7 y-A, ttzlt^T 
ojR) ^^->S, 7 5 /S, (7/Udr/K 7y-/K * 
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[0 0 7 1] P»$^^1R«5I4, ft#B$©»fitf-©ifc 
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[0072] wmi4^m© mxmxz Z> 
t\ mmsmn 1 m 2 3 /c 9 ©it-* lt, «i t l 

TO. l-bg/mm* t< . $ L< lil~3g/m 2 f 

[0073] *%w(omLmmttPt*%mimt®h 

*ftttS«#-Cli i < & ^ItTfc 5 y f— 

-f * ? a - y> - 1978^6^ ©&17029*h # <fc 
BPH3, 700, 458#^8E*S^xv^*jfeSrfflv^r.i*s 
*B^T*ffl^-5^i©T*f S^ftftft^fti: t 

ik®K%mtZ> fifes *9f-y*5V^tt«lO*!>-r-» 

1 5 - 1 ic «t 9 «*tt/> a yyitmmi-zmm iti® 
xmL<\tm<Dm&m^zhtfx%z a mm 

20 ji m£lTx <t 9 L < I40. 01 » mW_h0. 16 W mtiT, 
Hl^ff * L < (40. 02 u mW±0. 14 ^ m«T^ <t V\ r i 

»i^©^©S$^v^5o ^n$*yfc«|£HSJ|£ 
«^^Tfc5»^{c(4±Sffi©^ffiflli^ffi»©n 

^> ^^^©^icfi, Ao^y 

[0 0 7 4] w'fyikmtf-CDMfth LXltiLfi^ 

WBl^WIZ) z h ftX%Z>ti\ *»WH*5v^-Ctt# 

Wb»ii 1 ^ffli/^^'a-©¥*l)7^^^ hJ;bli»*L< 
ttl00:l~2:K J;»>&* L<ll50:i~3:iAS«tV\ JE 

{100}ffi©£fc5$J&/4Si$i,^ t;4S$f*Li\ *©SiJ-g> 

80XW±iSllC»i LV\ $ 7-}fi[{100}E©Jt$l4it 
*fe*o»*K*i»ta{iil}iiii:{ioo}iiii:©»#ft#tt 

?r^Jffl LfcT. Tani ;J. Imaging Sci. , 29, 165(1985^) (l|E 

«©^nyyifififet u-CttWt1WIRtt4<, jftfttt. Jfi 

©V^-fti"CfeoTt>^V\ tt^rtKUortS^o^yl^J 
©^*tt^— r'fco-ct«t<, ^D^yM^^f^ 
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1- £ it L tc t © X- 1 «t < 4 ifc ^ ttggg) iC^fc L fc fc 

^ffl ir > 5 c t #-e# 5 0 mm 1 1 x itm l < u 2 

-511^ i9ff*L<tt2~4a«Ji037/^x/l/ 
[0 0 7 5] S«3ttt^o^y-(i2«tt 
^y-^^ 10 

m 1 *MC% Lln^/Ufr f) 10m^KO$£ffl*S»* L < , 1 
On^/i^ 100M^©tGffl^<fc9#;£U\ JMWji 
&ll§ft©IM t LX\mm¥7-225AA9^mmm £ tl 
/clM©&S$gft£ffl^"5wi:^T*#5 0 a/<^K ft 

ofls£ft tour 11 ac >7 / &i$gft 4 u < ffl v * § 
7xDi/7y|^*y, ^MJ-wy a/^hBM 20 

/>^J^ilS»St^lrS*Tt>J:<»tftiliRI4*^. 
[0 0 7 6] flS53ttt^o yyft«K^tt5C- KA'ife, 7 

[0 0 7 7] *»WKffiffl-e§ 5«3ttt^nyyft«|t 
?im^!i£ixT^-5r t#»SU\ *J*UMt# 30 

m<Dnm®m j $>W7tmm&&m^^tfrx*z 

^T-t #ffl J P7-128768#^ICfa«©^^^^l 
tad* *rA>M/MBitob LTttWttf^T ~> 

^(*;W<^yl/)f;HJ KHi, i/T-z/Vf/H) K£, t" 40 
*(^y#/i^-/U)i/x/i'y K3g, t'^(^/;U/^^ 
/W)v>t/w>i K2S, P=Te*S-§-Sr^-f5fl:^» r/WD/J 
^tfy&iSJI, T e -;t/w#^T/uo#/u*'y$^* 
■f/HS» ^(^yjr/H) Km r^y KM, f^n-^ 
gg, f;i/D7t^-/i'i > r/i^a^/i/^-f- h^, p-Te 

hzit-smt Lxiwwtmt^m, twAtnat 
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■feU-t-^K, 5 V ^*H^fF2, 448. 060#, £S#ff6 
18, 061^i*{CfSt$tlTV^§^t)^f$L<fflV>5 

7^ $ j * tv^/vy^y®, t K/^vl 

%*m^^b#X%Z> a tit, ?Lfll©pH£7EJLh*fc 
fi P Ag£8. 3^T(-<*Sf LTJftfigt S C i I- «fc !? iiTtltii 

[0 0 7 8] **WCJ8*tt^oy>'ft«trttffli"*» 

LT!i*l4/^n>/yftffio. Ol-^/P^iO. 
T*S»* U v 0. 02*^£H±0. 3* /UUTtf <t D L 
<, 0.03^/^±0.25^U^T^#(C»*LV\ 9J*^ 

[0 0 7 9] *38KT?ffifflt5^oyy{kffiSjjRjSfei: L 
lr«ft!t[«)-SIJO<l*W»*fctt*Ht©^oyy 

□ ^^•>y^U"4 if) , /n n y W^ftSX^Ito 
(^kr h7 7^/W7y^-!/A^if) % /Noyyft4fS 

t ^ n y y ^ ^ m^imik t° y •> 

m^ifit K« L^n f V\mk%Lm% ik&®X*%tl\i 
^3i»<c5*T?1>J:v^. ^nyy^7/^y^ltfcli 

ygB^^^i-s^Jim^-f y WJ>wti- h y ^ 
a, ^ko^^A^y^^^A/jiif), Apyy^f 

AD^yft«jMLt^v\ 

[0 0 8 0] *|g^TvN 7 -fT-'> 3 y1"5l^©^oy 
Ji^t LTlm ; e/l'~500ni ; E'/U'^^^ L< > i0m^E-/U~250 
[0 0 8 1 ] *«W©fRm«llE»«^Hcttlr«M|Jfi©fc 



(18) 

33 

mix iH^y£&jitg(cii^t5frf<7>%ft 

L<l4*aWjK"TfifeoTJ:v\ 7x=Ky, /vfh'n* 

(**0 L<, 10-40% T* 

r £ # £ IdJJ * U\, il7G#l©ii7J0f fiHfgt 

1 0 0 8 2 j t«i«jfis:?ijffl Lfc«sattiaftwisncfc*v^ 

Trau£$6B©S%#J#&lBg46-6074*, 11147-1238*, 
^47-33621*, [1)49-46427-^-, 1^49-115540^-, ^50-14 
334*, ID50-36110*, |5]50-147711*, IH51-32632*, 
[1151-1023721^-, 1^51-32324-^-, [U51-51933*, ID52-8 
4727*, ID55-108654*, ID56-146133*, IH57-82828 
*, H157-82829*, #[$¥6-3793*, *S#fF 3, 667, 95 
86*, [5)3,679,426*, ID3, 751, 252*, 1^3,751,255 20 
*, 1^3,761,270*, m, 782, 949*, IH3, 839, 048*, 
(113,928,686*, 1115,464,738*, ^11^2321328*, 
gWfl#tf692732t&£fcM*£;h/t^5. #l;lfi, 7x 

P -7xyJf->7x=^75 K**5'Afcif©7 5 K** 
-> A ; 0ij x. tf 4- 1 K a * ~>-3, 5- 5? y h * y XT >v 
ft YTVVttWTVV ; 2,2-fc*X(t Kn^f-yyf- 
/1^)7°D fc°;f=./U-0-7xX.;Ufc Kyv^y t 7X=JA-tr 

©*!£-£© J; 5 ftM&&#/u#y|fc7 y -yi/t K 
7^ 7* n/Wfc'y $£©&£-£ ; #y t Kn*5"< 30 

X Y3ri/x.=}-;l>) t Ko^->^7; y, C^y yy^ 

3-y-x y^yy hyjfcii^/MAM-y f/P7i=^ 
t K5yy©ll^-fr^t0 ; 7x=^t Kn p 

>7 5 K 7 x / i ©*!£-£ (#J x. If, 7x7f7y 
y i 2, 6-v 5 ^ a P-4-^yif y^yP^yT $ K7x/- 
A-ftif) ; if/^a->7/-2-^f;l'7i-/l/7t7- 40 
h if/U-a-y77 7i-;l-7tr- btt£<Da-i/ 
7/7x-^r»;2,2-7t Ko=*r-y-l,l-fc-7 
7fvK 6,6-^7*0-^-2,2-^1: Ko^v'-l, l-tf-^^f- 

«t o? fx (2- 1 Kadf y-i-7 7 ^/u) y y y tW* 

X 3 ft If*- 0-7 7 ; eX-0-77 

i: 1, KB+^y-lfvR^^jttf, 2,4-^fc 

Kn^^y/7xyyjfc «2,4-^t Ko*->7-fe h 

7x7 y ft ; 3-y ^/V-\-y 3L=.fr-S-\:°y 

/oy^ifo, 5-t°7/Dy ; v^fvi^sy^y- 
xyyyhy, 7ytKo-7tKD7?7^y-^i/ 50 
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^y hy$sitj*7yt Knj?t Kntxy Ky-^y- 
xy^'y hyt«*$*t5± pfti^ hy ; 2,6-^y 
n n -4-^ y-tf y y 7 5 K 7 x y — /Us «t t>v< 
yfy^/ujf;y7^ K7xy-/uftif©7./u*y7 5 K 
7xy-/uii7t^j ; 2-7x^Kyyy-i,3-7tyft 

if ; 2, 2-y'y f-/P-7-t-7'f /W-6- 1 R n 3- y y □ -? y 
/ii'O^a^y ; 2,6-yy h^y-3,5-y'#/P;K:n h^r 
v'-l,4-v J t Kn t'V -y>^if©i,4-y t H'Dt°y-y' 
y ; fc'7. 7 x y (0iJx If, t'x (2- 1 Kn + y-3-t- 
7"f-/W5-y fvU7xx/i/)7 ^y, 2, 2- ex (4- 1 Kn 
=¥-y-3-y ^7 x-/u) 7n/<y, 4, 4-xf y r y-tr 

x (2-t-7'f-yU-6-y f/l/7x/-/u) , 1, i,-fx(2-t 
KD^r-y-3, 5-y^fyl'7i-/l')-3, 5, 5- h U yf-;^ 
^rt yfc «t l>'2, 2- fx (3, 5-^y ?/l>-i- 1 K o * y 7 x 
=/v)^ a 4f) ; 7^3/wfy»R*ft:(Witf, 
^^^l^^n/nr/K Xf7U y|773/l/f 
/Keif) ; ^^I7ic^yy>fcj;t7i:'7-fe^^t'©7 
/Url: K*5«fctf4r hy ; 3-f77"y Ky*J<tt>*fe5S© 

'fy^y-U-^y ; ^n-7/-^(^7iD-/^ 

[0083] *%w<Dmmnx mm, s^^e 

[0 0 8 4] mUZfat^kZ IfeH^jj iLTftlt,n 
5^7JD?riJ^tJ > i:7t^Sit^ ; g;<^ ?) - t^*>5. * 

j^tz^om. i~50% (^-/u) ©*&**i5 L 
<, 0. 5~20% (^/u) ^4ii5wi:iS$6fc»*U\ 

ft s ti fc v *t> ^ 5 7 0 y t> — y— r* fc o r t «t v \ 
[0085] wamifisrfijffl Lfcj»3Rtte»*tfHii3v^ 

TttJ£j6H©fe||ffl**#MBB46-6077*, PH7-10282 
*, 15149-5019*, ID49-5020*, |W)49-91215*, |S]49-9 
1215*, [W150-2524*, [p]50-32927*, [U50-67132*, 
[p]50-67641*, [5150-114217*, 15)51-3223*, ISJ51-279 
23*, 15152-14788*, [1)52-99813*, 1^53-1020*, ID 5 
3-76020*, 15)54-156524*, ID54-156525*, 15)61-1836 
42*, #1^4-56848*, #£8349-10727*, ID54-2033 
3*, *i#W3, 080, 254*, [5)3,446,648*, |5)3,782,9 
41*, 1514,123,282*, ^4, 510, 236*, ^B^ff 138079 
5*, ^*c-®m4m0%ti:b'\Zffl7F£tlX\^6 o fe 
IWfl©Wtt, 7W-; Kfcit7N-t Kn*->7*/H' 
$ K ; 77->y^ $ K, t°7/y y-5-^-y, /ifetffc 
^rT-yyyy, 3-71=^2-^7/!) y-5-^-y, 1-7 

as^^^Z-zK *7'/!> y*5J;tJ ? 2,4-5 L 7/y S^y 
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y>y©4 b 5 K ; -r79fr4 5 K(#JxJi\ N 

-t Kn Z--f79fr4 $ K) ; =»/^ K|gfls:(0iJx. 
if, n/VPh^df-f-^y M7;^n7tT-h) ; 3- 
/ 1\<137° h -1, 2, 4- h y 7 /-/K 2, 4-yy /U77 7° h fc° 
!i 3-^^*7° h-4, 5— ^7^=71^-1,2, 4- hy 

7 i 0*2, 5-y y ^77 7° h-1, 3, 4-^7 ?7 V~ 

MZ.Wr^foZ>t>\'i>'?'?V ; N-(7 5 7^f/V)7!)- 
/b^^/l/Tjfdf-W $ H\ (#J;U4\ (N.N-v^f-A-7 5 / 
^^/U)7^;H' 5 K^Ut/N.N-Oyy tvP7 5 

9 Uy-2,3-v*/^drW 5 K) ; fcfct/fcT* 10 
P y 9 { t tr 7 /-/k ^ y ^ 7 p = 7 AR#^*S ct i>*i> 
%&<0%tM>M (W*.tf , N, N' -^t^fl/yt'^ (1- 
*yW<*>f 5-v?y 7VUf7 /-/U) , .1, 8- (3, 6-v? 

7V1r9 9» t**(-f y^7D = 7A by 7/M-P7-I? 
r- h)*S 4t>*2- 1> y 7'n*^f/W;^^i/)-Hyy 
1-7 '/-M) ; ft kl>*ia-xfvU-5[ (3-^7^-2-^ 

y'^7-/ y = y r»-i-y ^i^f- y ? y]-2-7*-2, 4 
-^f-yy yy-y^-y ; 797'yjy. 

t L < tt&MM. , 4 7c Ii4- ( 1-7- 7 f-M 7 y 7 y' 
yy, 6-^0 7^7^/y 5,7-yy Y^i/797'y 20 

y y*54tf2,3-yfc KP-l,4-7y 7y>y>yft<>:© 

7 9 7 ; y J Vt7 9 ^mwm^mTUii, 79 

7^oo«l*7^/HI4af)i:oa^fr ; 7*7-y>, 
7 9 7iS>m^fchL<ltm&, t tz 144- (1-7- 7^ 
^7^7^ Hoo7^7-yy 5,7-i/y h^y 
7 * 7 *5 «t 0*2, 3-i?kKn7?7^4 £'©!§# 

# ; 79 7"s>t79*mimfcmz.tf, 79^m. 4 

o**7*A#fc£)t0ia£tf ; *^/y y-yyi-y, 30 
^yX;*-*f-yy£7cl4^7 h^tyy^Sft ; fep 

ft, Wx.ff^*f-* pnD-77A(iii)^7y^=7 
-y 7 a (in) y 7 a & t* ; fMSH^fc 4 uffli 

i, 3-' <yx^-^f-yy-2, 4-v 5 ^-y*jJ;l/6-= h n-l, 3- 

2,4-y'^y ; t°y $^y^ = ti;^-hy7v ; y(^x 
i4\ 2,4-yt Kp^-y^y 2-t Kp^-y-4-7 
$y t°y $^yftt*), 7^77 y/K *34tfTh77 
f ^ y y u y f^ft (^ I4\ 3, 6- y y 7° h - 1 , 4- y 

7i=;U-lH,4H-2,3a,5, 6a-T h^t^yy uy N 

4t/i, 4-y ( 0 -y p d7i-^)-3, 6-yy >vijt° h-ih, 4 

H-2, 3a, 5, 6a-T h 7 7f*<V 9 V y) ft 
[0 0 8 6] *55W©feWS"Jtt, »*, Sft?&& 
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, K D-7-5/uft^)-t'ff^tL5 0 *fc, mmmi- 

[0 0 8 7] *%W\zmzm®Mj&M<D/U>9-k 

LT14, ±<ftjp)iiTv^35j!S4fctt-&riaini. m*. 

I4\ 4f7f-y, ^y t"=;U74r^-;U, /Jfyt'^^o 
y K, TKy f'=/l^7ir7 L - t;VD-^7t7-h, 
^y^-W7^y, jKy^^r/K uy ^y7 

Srl^fS rt^-Cf^o S^ft^t, ^t°])-7~^6X 

rf9-xv^-h$*h5. »*u^y-r-», #y 
xKy ^^uyjoit>*7'yyxy-^^i/y3^y^ 

mmmx@.%&tiz> 0 ft $51114, 

(4, 15 : 1~1 : 2, ^iC8 : 1~1 : l©HSffl*S»4 Ll\ 
[0 0 8 8] 5 V>ft < t 

tiltteiTicjfi^s*!; -7-77 jx y ^^/M y^ 

-<7)50wt%iy tt 5 Pitt^l T'fc o T t fil \ (fit 

-i^fflv^^y 7-7f?^s r*^B7icD^y-r-7 
•yy^j t(47K^@ft^7Ktt^y v -7)5»ftS^ t L 

^^S!c L fc t © ft f v ^ T- h 4 v \ ft a^m m <n 
^y-7-7Ts/y7s(co^TI4 f&tiMESx.vjvi?3y 
(ftfflip, ffiSXIIft, i^^-^F-f IJtT^^tT (1978) ) J , 

5£^p^h]S^, *^TUtf#*ff(i993))j 
mry 9 x<Dlk%m#%-M. M$*Wfr£m (19 
70)) j fr£fc|B*$ix-0^ 0 ^MRtt^-o^^ttfittl 
~50000nm, 4 0 jf 4 U < (45~1000nmfS^©$^H^^4 
LV\ 7>itSF-©fe@7>*t;^LTI4#(C$iJPSl4*< , 

^7>*^^PO h<DX't £#t©&H#* £8o fc 
©T"b4V\ 

[0 0 8 9] *%W<D#]) -?-77-y9*t LT(41« 
©^-«i|0#y-7-777^^^ V^5a7/ 

•>x^ic 7 r y y ^t* 1 4 v \ r ©^ 37i^i;v 

[0 0 9 0] #38W©#yv-77 l y*;*©ftteiSie! 
« (MFT) f4-30*C~90'C» 4 5 »4 L < I40°C~70°C@S 
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fcsag LTt><tv\ imb^ia^sffl 1 1 ± tax 

[0 0 9 1 ] *»WO#!;-r-5^y^^lcfflv^n5 

AB, 4fcW^;fcfe©#fi£tt:ft #yv-£L 
l-o*; ^-#££Lfcvvb«$>3#^#yv--efc& 
^^y^-ttlK ^y v-w^ftfiif^^i 1 

1T*5000~1000000, £P£ L< Iil0000~100000&^& 

* U\, £**aW£t-£3fc©H«ttHBjdy|©/j¥Mi 
*#^+»"Cf*)«J, *#*if3i©fttWlttiWB<#* 20 
L<tt\\ 

[0092] *%m^m^ii6t;y 7-777^© 

# y v-fJ25 , C60XRH-C©qmr&**^2wtX£JlT, «t 9 
#4 L< ttlwt^T©t>©T'&?> ^ i#&4 U\ sptjff 
£ 7 k*WTPg(C#iaiJpg{2&^ 0.01 wt%)JS$?4 L 
<, i^fSLXiiO. 0 3wt%^fe5 o ¥§i£*$© 

mft^mmwimmft^^m. mxmmi turn* 

[0 0 9 3] *H0^©^i|^H^K^W^(Diii^JFMl 30 

foffltLXl*UT<D£oteh(Dtffo?> a y5vuyyyy 
u- y/x-i-ivtv y u- h/y y y y ;wg§3 jft y -e— 

/U7y y u- hAf y/w^3^y 7-©7 

r?^, i/V/^v'iy/T^ y/ug£n#y-? 
-©7X •;/ y * , u y/7 'y i/x y/v? t'x/W<y 

rs/y*, ififttr=y Tv/x-f-tvrt y u- h/ry 40 

if„ 4fc, -©£ ?ft#y v-lirprMfc^tlTVT, £1 
T© «t 5 y v-tffUffl-Ct 5, Mz.ti7? y /i/ttMi 
©^JtLT, -fetrryA-4635, 46583, 4601 («_kyy i? 
/Hb^lH (tt) $!), Nipol Lx811, 814, 821, 820, 8 

57 (ea±b (m xy^xT^mmt 

LTI4, FINETEX ES650, 611, 675, 850(EJLk*B#-l' 
y*it¥ (tt) Hi), WD-size, WMS(^_k-f-* hvy^r 
SjtM'HOfc^ #y ^U^yWi LTI4HYDRAN API 
0, 20, 30, 40(£t±*B*>fy*fls¥ («) $Dftif, 50 
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3"A^flii: LTI4LACSTAR 7310K, 3307B, 4700H, 713 
2C(0Lh:*:B*>r>*fl# (*) CD. Nipol Lx416, 41 
0, 438C, 2507, (W±B*4f^y ($0 g!Dftt\ *ft 
t'x/U^JJgt LT(iG351, G576(^±B*if^-y (ft) 
») ft £\ Jfift C= y T VffiJiit LTI4L502, L513(BLfc 

5/N-/WS120, SA100(£l±=#5j|IHl# (ft) «) ft ^ 
£^»f5r rix&o#y v-tt*Hn?fflv^ 

T<b<fc^U ;&^JSCT2lIW±7>y KLTffll^T 

[0 0 9 4] *%W<Dm&Mf8MYt&'<>( >y-©50wt 
%«±t LT±te#yv-7Ty^^^W*L<ffl^b 
70wt%J£Lki UT±E#y-7-7T j/^^^ffl 

[0 0 9 5] #35W©BM^lKf4&gKj£i:T£/< 

t>y ?vHr /u o ft £©&*&# y -r- %ma lx 

[0 0 9 6] *5§Pil©i®MMll47Kl©l*^^l* 

r*^j t ttfeftttGfttt(£ttiK) ©30wt%£Ji±*s7kT* 
fcSCt^rV^o l«©7KW^©fi)c^f4^^7/W3 

^#K)ft^IIM©^i LTtt*©BA^ 
T©«t5ftt©iSfc5 0 tK/^^ 7-^=90/10, 
^^/-^=70/30, 7k/x^y-/P=90/l0, tK/^c y 
y°n/NV -;U=90/10, Tk/v^y f/^^A7; K=95/ 

5, 7k/y y y— ;i'/^yf-/i/*;uA7 5 K=so/i5/ 

5, */y y J-fr/*J*f-A,itiA,J»T% K=90/5/5. 
(fc«Lft*ttwtXSr*1- 0 ) 

*BWHF5, 496, 695#t1B«©*tt*ttffl1-5 r 

[0097] ^^©Hfiii^i©^^ yy'-*no. 

2~30g/m 2 , «t 5 ^4 L< I4l~l5m 2 ©filBtfffS L 
v\ *38^©iiilfe^ilcH:*ffi©fc©©*l8ffl, 1* 
tt^^©fcft©^Bffitt^Jft if Sr jSijD LT t i V\ 
[0 0 9 8] *»Wt*Stt5Ji«fe*i:LTH:^nyy 
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ft v >a»ft 5 jb&ifc-c t> A v \ 0<J t tf ctT ic*rf 5 1 © 
^H**ft-CV^5*s*»Wtt:iftlclS3E$ft5 , l>OT?tt 
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#f$©#Ji LT^/U^y©^ ha7i 

& ©® \tM X-mit V It if y f - y *J J: t>* 3 7 ir ;w<- h 0? 
IMtii*, -SHfc^y, -|MIs^^'>^a, geft7 

m^fc cxm^mm^n^m^ Lxm^z. t &x 

h#J©^£ic4 9, 8c& »tt*5J:tma^**£.ilK: 30 

[0 13 4] h&t LT 

f4^S/^¥^S^250#£jlTl0fM±^$ u< , $ p, 

[0 13 5] *»W»C*S^T, "7 7 WilSIEItl 
8©***BWfeL<l^*SffiiJii: LT«tlt51, 
fo3W4^ffil£j£^S(c£|f£*i5<DriS#£L< , i 

&4 U\ 

[0 13 6] *»WtJ3l^-C^y^l©ffa4/W 40 

^— &riHtt»*#y v-fcit^n^y-r-, ^<Dte7-f 
^£»T5J£ft, fiJx.ii:if7^>, 77t7i 
A, TKy (t*-;W7/U3-/l'), t KodfS/xf-A^fe/l/n 
-7., -fe/un— 77-irx— h ir/WD-77-irT- h7' 
f-u-K #y (fc'x/nfp y Ky), #irVy, r>7° 

y, #y(7yy/i#), #y (^fw^^ y/^), # 
y (tlftt^/i/), *°y (y ?y y/nt), n^y(7^u 
^-i^wvS), 37Ky (7^uy-7^ y hy 
/p), n#y (7^uy-7**yxy), #y(t'=/w7-fe 50 



flN»¥l 1-14 9 13 6 
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*-A>)S(fl|*.tf, #y (tfx/p#/yr-/u):}3j;tf#y 

y)it, 7x.s**smn. ^D(Ift^!J7 i y) > #y 
(x#*«yK)£, #y MfB, #y(f-^ 

7irr-H, i?/H3-7x77vMg, #y(7 5K)H 

[0 13 7] #3P^fc^T^ 5^114, FjfM©K5$5 

B?©**RJK#o. mtz&Jxh 5 z. t L < , 

£ 5) L < 140. 5W±2£JlT©KiR-C*) 0 , /$>o&3 
ft©RHS«*Ki8l/^"C©!ftlR*S0. 001W±0. 5*tST'&5 
w t L < , £ 6 £ft * L < 140. 001 £1±0. 3*H© 

7 >7v> u-y 3 t |W| CT'fe 5. 
[0 13 8] *Bfl»«F»4,460,681#*iJ:tJ«R|lS4,374,9 
21*iC7F^tl6 4 9 ftSS&ftt^nffefi (backside resi 
stive heating layer) trBftEftttiKlllttTlmifeX^ 

[0 13 9] *38W©B«l»l«l, (£31, 
if#liC{4«M^J^ffl^Tt^V\ S^J©«fiJi LT 
(4, ^9#VN. 281, 060*, Wffl¥6-208193*JfciftSB 

t$tLTv^#y-r y->7^- hs, *s»fN,79i,04 

2*^iflC|Bt^tlTV^x^^->ft^%^ #!Bg62- 
89048*fc £'\cm®£ftX^Z\?=-/U7,;U*>%i\:£® 

ioi4o] wmatmvk, mwisc&ftz&nttb 
Lxmfsmi&m'xh&^o mfe&MvmtLx 

14, y-^*y^, 7-^-y^, ^f-^-y^, 77!^ 

62-170950^-, *@^ff5, 380, 644-§-/,C E {-!2ic©7 y^ 
^ffl^ffSfllttSiJ, 1#^BS60-244945*, ^1B§63-18 
8135**^Hie«©7 7*^#ffiffitt^|, *S4#fF3. 88 

5, 965#fc if(ci5^©# y V n ^rie^^S^tt^J, #^ 
¥6-301 140** t*(C|5t©^ y 7)V* uy**V4 K-^ 

[0141] #^l£fflV^ft5^J©0!l£ LT(4« 
jgffljjf^ry h7 j/7(^-^±, 1994^flJ) ftiffcJjfctf f, 

*»Wtti*lKliBSSn5t)©T?tt4V> 0 4 
fc, **WTfttffi1-5«fJB©»^i: LTI440°C^±l80 
< CWT©t©^$ftLl\ 

[0142] *%W(r>mM<oMk Lxi4^^ty, yy 

-fuAj—fr, 7±yy y y ^-jv^jVr hy, B^^x 
f-/i/, 1,1, i-hyynnx^y, f YyM Ynyyy s 
h!)if/l/7 5y, f^7xy« h y 7/U^n3i^/- 
/w, 7;u^-n^y^y, Jf-yuy, n-7;?y— /i^, 
7x;-/k yf-^y7*f-/U'7-hy, yyn^^-y-y 

y, RK^f-^, ^il^xf/K ^no^yfy, yV 



(26) 
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[0143] *%w£mzmm%mt, u*<d% 

#y (ifi/yri/7^i/-H 7^/UA, ^|)xfi/ 
y-t7^ I/- t^^/Wi^ 58S£-t?/H3-7 7^/U.A, -ir 
/l/0-7.^^x^7^;WA, #y (fc*=/W7-fe?— /W) 
7^A X ^y*-#^-h7^;PAfeJ:t>Wr5* 10 
fcfiffllft©**^ ft^tf£#7 7> IS, 
fro ^7^?!S, g&ftftKTirfvw 

y, *°y7nt°u>\ ^uy-7~Ty^^])-7-t£t' 

[0 14 4] *H^©ii^HiS^WlJ x ^SKihSfc 
f±*l«41, ^ftig (#Utfi£te$K ffiifcg 20 

4 if), l£&JRfi, *BWIf»2,86i,056#:i3J:tfH* 
3, 206, 312*K1B*0 «t 9 4>f y 
H#fFJg3, 428, 45H§-|£ffifW> «t 5 ft*iSttiMft!Sfc if 

[0 14 5] *»^liitilt5ffi^«i«53tW^S:ffl^T* 
7-B<RS:^5^ttt LT(i#fJ¥7-13295^-10MfeW 
3ffi^?>ll£«|40tTHC|Efc©^jfe*Sife5. Sfc, * 
7-^«^<D^^J £ LTfi^S^fFjgl, 326, 889 
f\ *ffl1#¥F^3, 432, 300-^ |5]Jg3, 698, 909#, ftfft, 
574,6273\ PJJB3, 573, 050-5§\ [W]Jg3, 764, 337f-:fc £t>' 30 
IWJIH 042, 394^0IJ*$iX-CV^ o 

[0 14 6] *%w£mm%.mmimix 

y^ifctt, *lWW^2,68i,294-§-iciaiioas©* 

761, 79l#*5 i t>*^B#!^837, 095^-(CKgJ 
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[0 14 7] *«W{-*3»t5lRS»IS»*r^0^ti|Jo 

[0 14 8] **W©BafclB^ftm^fc*^T? 

(480~250t:T*fci9, $ tff * L< (4l00~140 t CT*fc 
5 0 S*l*IB]i: tTJ41~180g>!5SffSt< % 10~90## 

[0149] xmnmmsmtm^frtiziiWi"? 

U\, «f-*i:LTtt. !f 

yagu— if-, feUtu-if-, ¥&ftw--y-'-&£* 

[0150] *%nofimttGf»$m^. i^n^ 

y<tmt*te^Wi£. ^^oMtstTOii in 
tux) m&z^x&z, mmm^Mmt^mx^h 

5 0 »(Cj;oT?W^t5±J^ MIC 

[0 15 1] 
[0 15 2] 

lib 4] 




[0 15 3] 



[ft 5] 



[0 15 4] 

[ft 6 J 
IHMMM* 

RF-1 
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mm&mA ^ 

\ // 



(28) 



=CH-CH=CH-CH=CH-< 



>$ffl¥- 11-14 9 13 6 
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/^n;)=ch-ch=ch-ch=ch-<v TT^V 





C5H11OCOH2C \ 

HN^-CH 2 OCOC 5 H 11 
\ 





0' HN 
CgHnOCOHgC -A^-NH 

CH2OCOC5H11 




RF-2 /= 



CHa °-\ // 

O 



NHNHCHO 



40 



O 
II 

NHNHCCH3 



CIO4" 



[0 15 5] 
[ft 7] 



[0 15 6] 
[ft 8] 
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(29) 

^HjjCOOK 
C 8 F 17 0 2 S — N s 

C3H7 



SO a Na 
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[0 15 7] 

(^o^fyitim^A(DmU) *900ral(CW^— hH 7 
TpH£3. 0££btt*:t, JBKffi74gS:^tP7Ki§«370nil 

K 3 Circle] Sr*tf*»«S:pA«7.7ltfiit)!!t*e)3yf 20 
d-/U^7>-^x-7 hjfe-C10^WWt"C»S!lPUfc. [Ir 
ci.] *" ttili^/Kc^Ltsxio' 7 */HJi4$J:3fcS5 
iDLfeo tO|4-t Ko=¥->-6-^f-^-l > 3,3a > 7-r h 
7 if -f >r>0. 3g£gsJP U NaOHT'pH^5iC|lS LT^f 

9Uvfxo.o6/m, mmm^mms%. aoo) gut* 
mm\*m^xmmm £ «m^at 7 * / * ->x * 

/—/WO. lgSrAPx., pH5.9 % pAg7.5(CpSLf- 0 

[0158] (#tttt£9L*!lA0>||jK) ^y»io. 6 
g, ^g/k300ml£90'CT«15#il,1ig£U KlXflWUC 30 
#felN-NaOH*88fc31. lml&15#;WCjSinU ^©S 
*ll#IRItt*Lfcft, MJtKftfiLfc, fct, iN-yy 
7ml *mm U J: 19 it t < &tt bN-7*a 
t^^WS K (C-2) 0. 13g£gsJP Lfcfc, fc^C 

Ufc/N n y yft«tt-7-A o ^>ft«^2. 5m 

yc 0 i©**a^*fc#yftmf=/i/©i.2a*%©ii« 

7*fvH&R37gfcaaiq LT#$[t)©7 n 7 

#y t'-/w7^7-/w (m^fb^Il (80 S!!r 
y * 7*^ 7 -/W#3000-K) ©2. 5wt%©^7'f-/W t V 
7nt°/UT/Wn-;H : 2ft£8ffi20g&]|#L&#t> 

*Px.fc. *©&, r5LT#feiifcy/i/tt©*l«*, /> 
n$»yfl;«©iI£*9£jKy t^/u7^7-/u (ttMfc^ 

XH «*) SUr y # 7'f" 7 -/HM000-2) 7.8g, 2-7** 
/y57g£jfeSPL**v*t^t-T-#tU ^^H* 
ff«&fift0.04Mi, ¥#Jg&l/xnu £|ftft&30X 

atom*) mit. 

[oi5 9] (%MM'mmA(DmM) jbe-eufcira 50 



(CHj)* 
S0 3 Na 



SrSanLfc. 25°C"t:-7x-/w^^-^;u*y^ |> y ?a 
10mg, iiiife^A^25rag, J#«fe*B£20mg, ifJifeifC 

Srl8mg. 2-//w#7°h-5-/fvw<yyV S^V-zw (c 
-1) 2g, 4-^nD^y/7x/y-2-*;^'y| (C-3) 
21. 5g t2-7'^/y580g, S^fvWJM'ATS K220g=Sr 
W*L4^P>t63!lPL3NFRIttlLfc 0 o^T\ 4,6-v? h 
^DB>f;K-7i=/H>!)7^ (C-4) 4g, v 5 * 
/W7>f KflS-^HfeAfc2g, l,l-fcr*(2-fc Kd^-7-3,5-^ 
/^/P7x=/l/)-3,5,5-hy /^/U^fy (C-5) 170 
g, fh7?DD7^/U| (C-7) 5 g> 7^7v?> (C- 

6) i5 g , tisy7vv™-mntt*4vMYfr-z%k 

m M7-ymmmm\) i.i g , 2-7**/y59o g , 

[0 16 0] (?L#Jffi{£!Ill«A©W CAB171-1 
5SU-7 hvy/r57>/U (1*) 

75g, 4-/^/W7^/U^ (C-8) 5.7g, 7^7^07^ 
A#&JMfe (C-9) 1.5g, h y 7*n J t>f-/l'^/U7* = 

/i"<y-tfy (c-i2) 8 g< 2-hy7o*/f-/i/x/i/7^-= 
/Ky/fry-yi- (c-io) 6 g> 7^7/y (c-n) 3 

g, 0.3g©/#7r 7 7*F-176P, -/^r y 7 *H31 
«Mk^tt»*SfcRv/y #Wfr>fX3jm)2g, sumidur N 

35oo(ft^w^/wyy^y|±^y-r v-yr^- h)6 g 

£2-7* 9 / y 3070g i f-/U30gK»H¥ t fc fc © 

[0161] (/< y 9 SiSr^ Lfc^»*©ffj*) # V t' 
-/W7^7-/W (*SMk^I* «*) |7>*7-f7- 
/HJ4000-2) 6g, y/WT7 7^H121 (S«fft^ttK^i|t 

tti'DiW'f^iii) o.2 g , -//uf yt*m\ m 

}^*tt*IIWSR^y*¥*&t-fX5|iii) 0.2g , O.lg 
©/^'77 7^7F-176P£, 2-7D/V-/W64glC» 

U4*e>»aiot*ff*J:t«(l'fr**fc. SfcKi, 2i0mg 

©^Ai210rag©^B£/^/-/H0giTir h720g 
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[0 16 2] WBi#£fctf=y7Vfc£trKfiTft9^ 
f^ftS^y ifi/yf V79 v— h 7 -y ;WA±{d/^7 ? 
ffil«£780nm<7))t^ag0. 7 <b ft 5 J: 5 K&fe L/c 

[0163] o\mMLtcmw-t£%mm 

A $ 5 a ra t ft 5 i 5 1-1 

[0164] m%, 3Mft) 7 8 0 nm(^ K °—7 £&o^ 

ffll O" sec<7)dr-fe/y77y>rL)tT^7tL, 1 1 5 
tt'2 5Wl (Sift) U #t>*lfcHft®ft£Srfl| 

[0 16 5] (RWttOfffli) ««0. 3 £3. 0©£. 
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[0166] (Sfc&ftft#*fe<*)W ffi) VSftftfl: 
(1 1 5°C, 2 5#) KftLT, mte^±2°C-e©g 
££f)i|lA S 1 , &ZXJ&Nmto± 5®X*<Dfa%MWilfe 
AS2£$J£Lfc„ 

AS 1= (1 1 7°C, 2 5#T'Wgg) - (1 1 3°C, 
2 5S>T?©««) 

AS 2= (115°C, 3 0ffr-C©«*) - (115t, 
2 0#t?®«£) 
10 «ftnS!ll. 5S:4*5»jtl:OJt»*Srfflv>fc. IS 
^OiiifiV^ti^t^^tiftlc^LT^ffc^ri 
Sr/^-fo HJflWlCttASl, fciU ! AS2^0 0. 

l-cfcar J: 0 , o~-o. os-cfcs^t 

[0 16 7] 
[*9] 







mm 








mn 


No. 


No. 


^PM(mol/m 2 ) 




A SI 


A S2 




1-1 






5.7 


-0.04 


-0.02 




1-2 


RF-l 


1.0X10-3 


6.1 


-0.08 


-0.04 


tfcft09 


1-3 


RF-1 


1.0X10* 


12.5 


-0.35 


-0.21 




1-4 


RF-2 


1.0X10-6 


5.3 


-0.07 


-0.03 


tbtkffl 


1-5 


RF-2 


1.0X10-4 


10.1 


-0.32 


-0.19 




1-6 


la 


1.0X10-6 


13.2 


-0.04 


-0.03 




1-7 


11a 


1.0X10-5 


12.5 


-0.04 


-0.03 




1-8 


15d 


1.0X10-6 


13.1 


-0.05 


-0.02 




1-9 


20a 


1.0X10-5 


13.0 


-0.04 


-0.02 




1-10 


51 


0.5X10-5 


13.9 


-0.06 


-0.03 


-mm 


1-11 


91 


0.5X10-5 


13.2 


-0.06 


-0.04 




1-12 


93 


0.5X10-5 


13.8 


-0.07 


-0.03 


*m 


1-13 


95 


0.5X10-6 


14.4 


-0.07 


-0.06 




1-14 


99 


0.5X10-5 


13.6 


-0.06 


-0.04 





[oi6 8] xxmommnzm^t. mm 
#m*®btiz>o ft&> **woiWHt, ±m<D^-rti 

feo/i 0 

[0 16 9] UMiJ- 2 

D if yitmi^ B <DWW 7k700ml K7$ /Hfrt? 7 
f-y22g*5j;^k^ y 7.M0mg£|§$LTfig40 o CX 
TpH£5. Ofcfcfctffcfl, fl?l*$18. 6gSr^tf*^159m 
1 £ JMk# y 7 ^ Sr^tf S:pAg7. 7Jcft *>ft# a 
y ha-;U^-;i y Rirt'lO^/WTT^JP Lfc„ 
K 3 (IrCle) 3 " ^8X10" 6 -y hfrt <?J* 

*0>&pH5. 9, P Ag8. Ot^PS L/c 0 



[0 17 0] WbiXfctt^Ht, ^Etf- 1M X0. 07 n 
nu jgj^ffiS(iaSro^l(l^tS[8% < (100) ffiH$86%cD 

[0 17 1] ±E(73/Nny^|8^B^Sg60 o C(C# 
40 f£LT, $Sl*/uafci9 8.5X10" 5 ^yKO^^fiTi^h 
y 1. 1X10" 5 ; E-;l-c02,3 > 4 ) 5 ) 6-^y^7aD7i 
-/Pv ? 7x— zu^/i'7'f y-ir K, 2xio' 6 ^e/K7)r 
fl>Mt&ViL 3.3X10" 6 */KDlIit&$^ 2.3X10"" 
;HDf-;t->7ySt ^^PLT, 120^IML/c o * 

?M£50°CICLT8X10" 4 ^r/KDtgJife?jiC£ff# 
L4#&*flPU Ml-, 3.5X10 2 */V<DffiikjJ y 7^ 
5r8sJP LT30^Wlf^ L» 30°C(Cf^ LtAB^^tfi 

[0172] (^«M^ B B B ^IS[ft(7)») 
50 40g, ^x7yyi?7.3g, lg7k500ml£90'C-C15#rai!l 
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& U »L < j*# Lft# & IN-NaOHTK^IK 187ml £ 15#ri> 

Lfc„ fcfc, lIHBiMfcK»«124BlS:aSS!lPlx"C*©** 
30#l?5jf#L75:„ K5l«iaT?@^S:«iiL, 



5 Lr#&nfcHJi^f4, tmz&i^tv 



7kl50mMJ)PU &<rI£LT7 7y-£ Lfc„ sp*& 
iSSO. 5mm© v?/V3 =-7 f-X840g£JBl: LT7 7 U - 
i-Ht^-y-fe/l^Aft, (l/4G-ty K^7^f 

: 74/ y?X (ft) th») {CXS*mW& 

fc„ ^f-^XcDiJ^li, Malvern Instruments Ltd. 
M MasterSaizerXlCTfTofc 

[0173] (X#Stim?4MR4fe®MH) r h 5 * 
□ n7?/ug£ (C-7) , 4-^f-;i/7^/wK (C-8) , 1,1- 
t"7 (2-t Kn3r->-3,5-vMfvW7i-/U) -3, 5, 5- h * 



(31) %fWf 11-14 9 13 6 
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* y ^^/u-sdrty (C-5) , y^y'yy (C-6) , MJ7* 
n^fvV-^yl^^/l^y-tfy (C-12) doi^TIIIft 

[0174] fh7^nn7^;«;»Lt > t Kn* 
'>XnfcVM?/l/P-70.81g t7k94. 2ml i £85*11 L,T£ 

%iWM$. 5mm© vvU a = 7 bf- X£ 100ml £ 7 7 JJ - 1 £ 

10 nn7^;^(7)|i#« B B B^fctl5r#7c 0 BfWSS*© 
tlHPiK X|i70wt%^l. 0 n mUTX'h-o fc„ 
[0 17 5] *0te<0*#fco^Tlij^S©¥#&£& 

[0176] (¥L*!l£&Ai$B®RSl) fcfcHKLfct 
&»J*&ftfcBS:WKl,fc e 



1 

0 

4 3 0 g 



^nyy{b|g^B 0. 
: SBR7T >77 
(LACSTAR 33078*0 5^ (80®!) 
9Mfcffi§fM* : 

r F^dd?^;^ 5g 

1.1- fX (2-t Kn*->-3,5-^p< f^7i=/l/) -3, 5, 5- M ^ fvl^^iJ- 
y 9 8 g 

7 97i/y 9. 2g 

hU^o ; t^f^7i-;l'X/l/*y 12g 
4-^f-/W7^/Hi 7g 
* 1 0 fc3E«©jg£8l$:8 1 0 K!E«0>* 30* 7^ytC*t LT\ TI2(7)#«^^miO LTlL^li 

[0 17 7] (?L#J{£11M«B©P®!) -f-J— l«£lMUc 0 

y-f—YMy^y log 

#EStt#JA 0. 26 g 

#Ei£ttS"jB 0. 09 g 

y U W6& (5pJSttg2. 5 /i m) 0 . 9 g 

1.2- (f7t"^X;^y7t F7 5 K)i^> 0. 3 g 
7k 6 4 g 

[0 17 8] ftfc, LACSTAR 3307B(i^f- WS--J9 i? * [0 17 9] (/^^ffiittBflil!) #y f=/U7 

$imt0. 1-0. 1 5^m , XV v-©2 5°C6 0% 40 ^«B£p®!Lfc 0 
RH|£fc»75¥«£*«tM*0. 6wt%T-fco/-c 0 ★ 

#y M=-)V7 30 g 

ffe£lC 5 g 

* 2 5 0 g 

y/Ur ^7H121 M^ttS^^ y * X 1 2 m m) 

1. 8 g 



2 



[0180] ±15© i 0 (CMS LfcHJl 
y^^uy-fU7^U-h^^±tC|S^l. 6g/m 
3 J: 5 Ufc. t © ± ?l#J jf frffift B 



50 



7 8 0nm©*£»«# 0 . 7 fcfcS i 5 (-1* U 
[0181] (TOfcfis©Wflj) ±»©IW*ffl^"C, 



4#H¥l 1-14 9 13 6 
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mm 

No. 




mm 










No. 






A SI 


A S2 


2-1 






5.6 


-0.03 


-0.02 




2-2 


RF-1 


2.0X10-5 


6.3 


-0.10 


-0.06 




2-3 


RF-1 


2.0X10* 


13.5 


-0.33 


-0.19 


wm 


2-4 


RF-2 


2.0X10- 5 


5.6 


-0.08 


-0.05 




2-5 


RF-2 


2.0X10" 1 


10.5 


-0.24 


-0.15 




2-6 


lc 


2.0X10-5 


14.1 


-0.03 


-0.02 




2-7 


10a 


2.0X10-5 


13.8 


-0.04 


-0.03 




2-8 


19a 


2.0X10-5 


13.8 


-0.03 


-0.02 




2-9 


43 


2.0X10-5 


13.9 


-0.05 


-0.03 




2-10 


92 


2.0X10-5 
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